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0 Ceramic honeycomb structural bodies and method of producing the same. 



© A ceramic honeycomb structural body having 
many through-holes (4) surrounded by partition wails 
(2) is made by extrusion. To Improve the dimen- 
sional accuracy of the finished body, a coating layer 
(5) is formed on the outer peripheral wail (3) of the 
main ceramic honeycomb structural body which has 
an outer diameter smaller than a predetermined dl- 
JJ m & n sion. The coating layer (5) brings the outer di- 
ameter of the structural body Into the desired dimen- 

2£sional tolerance, 
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CERAMIC HONEYCOMB STRUCTURAL BODIES AND METHOD OF PRODUCING THE SAME 



This invention relates to a ceramic honeycomb 
structural body useful for example as a catalyst 
carrier for purification of an exhaust gas from inter- 
nal combustion engine for automobiles, a 'diesel 
particulate filter {hereinafter referred to as DPF). or 5 
a catalyst carrier for purification and/or deodoriza- 
tion of exhaust gas using various gases or petro- 
leum as a fuel and a method of producing the 
same. 

Recently, catalyst converters have been used 10 
for the purification of exhaust gas from an internal 
engine in connection with the prevention of air 
pollution. In general, the catalyst converter is man- 
ufactured by coating a honeycomb structural car- 
rier of cordierite ceramic with an active substance • is 
having a large specific surface area such as 7- 
alumina and carrying a noble metal catalyst such 
as platinum, paradium, rhodium or the like on the 
7-aiumina layer to form a honeycomb structural 
catalyst carrier, and airtightly inserting this carrier 20 
into a casing made from stainless steel or the like 
through a sealing member, and arranged in a pas- 
sage for the exhaust gas discharged from the Inter> 
nal engine, at where hydrocarbon, carbon monox- 
ide, nitrogen oxide and the like included in the 25 
exhaust gas are reduced and purified on the cata- 
lyst bed of the honeycomb structural carrier. 

Such a ceramic honeycomb structural carrier is 
manufactured through extrusion molding, drying 
and firing steps, but inevitable size error and de- 30 
formation occur in the ceramic honeycomb struc- 
ture at each step. Firstly, the extrusion molded 
product contains water, binder and the like and fs 
very soft at the extrusion molding step, so that it 
easily deforms under its dead weight. In large 35 
products of 300 mm in diameter, for example, if 
they are extruded in a direction perpendicular to 
gravity, cells existing in the outor peripheral portion 
of the product break under the dead weight of the 
product, while if they are extruded in a direction 40 
parallel to gravity, the lower portion of the product 
buckles under its dead weight Secondly, the dry- 
ing and/or firing of the extrusion molded product 
cannot be carried out completely and uniformly at 
the drying and firing steps* so that here Is caused 45 
the scattering of shrinkage in various portions of a 
final product. Therefore, the final product has a 
drawback that the accuracy of outer diameter is 
somewhat poor and also the cylindricity is poor. 

It is, therefore, an object of the invention to so 
provide a ceramic honeycomb structural body hav- 
ing predetermined outer dimension or dimensions 
and accuracy of shape. 

According to a first aspect of the Invention, 
there Is provided a ceramic honeycomb structural 



body having many through-holes surrounded by 
partition walls, comprising a main ceramic hon- 
eycomb structural body made through extrusion 
molding and having an outer diameter smaller than 
a predetermined dimension, and a coating layer 
formed on the outer peripheral wail of the main 
body so as to bring the outer diameter into the 
predetermined dimensional tolerance. 

According to a second aspect of the invention, 
there Is provided a method of producing a' ceramic 
honeycomb structural body, which comprises the 
steps of: 

a) extrusion-molding a main ceramic hon- 
eycomb structural body having many through- 
holes; 

b) applying ceramic material onto the outer 
peripheral wall of the main body to form a coating 
layer thereon so as to bring the outer diameter into 
a predetermined dimensional tolerance; and 

c) firing the resulting coated main body. 
According to a third aspect of the Invention, 

there is provided a method of producing a ceramic 
honeycomb structural body, which comprises the 
steps of: 

a) extrusion-molding a main ceramic hon- 
eycomb structural body having many through- 
holes; 

b) firing the main body; and 

c) applying ceramic material onto the outer 
peripheral wall of the fired main body to form a 
coating layer thereon so as to bring the outer 
diameter into a predetermined dimensional toler- 
ance. 

The invention will be explained with reference 
to the accompanying drawing, wherein: 

The figure is a perspective view of an embodi- 
ment of the ceramic honeycomb structural body 
according to the invention. 

According to the invention, the coating layer 
compensating the difference between the predeter- 
mined dimensional tolerance and the actual outer 
diameter of the main ceramic honeycomb structural 
body is locally or wholly arranged onto the outer 
peripheral wail of the main body having an outer 
diameter smaller than the predetermined dimen- 
sion, whereby not only the outer peripheral wall Is 
reinforced but also the outer diameter thereof can 
be corrected Into a predetermined dimensional tol- 
erance* 

Heretofore, when the ceramic honeycomb 
structural body is airtightly inserted into a casing 
for the catalyst carrier or DPF in the Internal engine 
through a sealing member or a cushioning member 
for preventing gas leakage and damping vibrations, 
if the dimensional accuracy of the ceramic hon- 
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eycomb structural body is poor, there have been 
adopted some countermeasures for compensating 
a difference between the actual size and the pre- 
determined dimensional tolerance of the structural 
body, such as change of thickness in the sealing or 
cushioning member, use of thickened sealing or 
cushioning member and the like for putting the 
sealing or cushioning member within a constant 
surface pressure range. However, according to the 
invention, the dimensional accuracy of the struc- 
tural body is good as mentioned above, so that a 
relatively thin sealing or cushioning member having 
a constant thickness can be used and the economi- 
cal merit becomes good. 

Furthermore, when the ceramic honeycomb 
structural main body is formed by extrusion mold- 
ing, wavy fine unevenness Is generally produced 
on the outer peripheral wall of the main body in the 
extrusion direction. According to the invention, 
such a fine unevenness is buried with the coating 
layer to thereby make the surface of the main body 
smooth and consequently the performance for seal- 
ing gas is considerably improved. 

The invention will be illustrated by the following 
embodiment 

As shown in the single figure, a ceramic hon- 
eycomb structural body 1 is obtained by extrusion- 
molding a cordlerite material and comprises parti- 
tion walls 2, an outer peripheral wall 3 and through- 
holes 4 defined by the partition walls 2. The sec- 
tional form of the through-hole 4 Is square in the 
illustrated embodiment but may take an arbitrary 
form such as polygonal form. e.g. hexagon or the 
like, circle, and ellipsoid. Moreover, the term 
"through-hole" used herein includes a case that an 
end of the through-hole is plugged as In DPP. 

The ceramic honeycomb structural body 1 ac- 
cording to the Invention is provided with a coating 
layer 5 after the drying or firing as described in the 
following examples. (In the single figure is exag- 
geratedly shown the coating layer.) 



Example 1 

A cordlerite material was extrusion-molded and 
dried to obtain a ceramic honeycomb structural 
main body having a rib thickness of 0.3 mm, a cell 
density of 48.5 cells/cm 2 , a maximum outer diam- 
eter of 102 mm, a whole length of 103 mm and a 
roundness of 0.7 mm. Then, the main body was 
placed in a cylinder having an inner diameter of 
103 ±0.1 mm and a height of 103 mm, and a 
cordlerite slurry was poured into a space between 
the outer peripheral surface of the main body and 
the Inner peripheral surface of the cylinder and 
dried to form a dried honeycomb structural body 
having a maximum outer diameter of 102.5 mm, a 



whole length of 103 mm and a roundness of 0.1 
mm. Next, the dried body was fired at 
1,300-1 ,470°C to obtain a ceramic honeycomb 
structural body having a maximum outer diameter 
s of 99.9 mm, a whole length of 100 mm and a 
roundness of 0.4 mm. In this ceramic honeycomb 
structural body, fine unevenness was not observed 
in the outer peripheral wall thereof. 

TO 

Example 2 

The same procedure as In Example 1 was 
repeated to obtain a ceramic honeycomb structural 

is main body having a rib thickness of 0.17 mm, a 
cell density of 62 cells/cm 2 , a maximum outer 
diameter of 99 mm, a whole lengfh of 100 mm and 
a roundness of 0.3 mm. Then, this main body was 
fired and placed in a cylinder having an inner 

20 diameter of 101 ±0.1 mm and a height of 100 mm, 
and a cordlerite slurry was poured and dried to 
obtain a ceramic honeycomb structural body hav- 
ing a maximum outer diameter of 100.1 mm and a 
roundness of 0.2 mm. The fine unevenness was 

25 not observed in the outer peripheral wall of the 
structural body. 

In order to measure the mechanical strength of 
the resulting ceramic honeycomb structural body, 
aluminum plates of 100 mm in diameter and 20 

30 mm in thickness were fitted to upper and lower end 
faces of the structural body and the side face of 
the structural body was air-tightly enclosed with a 
urethane sheet of 0.5 mm in thickness, which was 
placed in a pressure vessel filled with water. Then, 

36 a pressure inside the vessel was gradually raised 
to measure a pressure value producing a sound of 
destruction (known as "Isostatic strength"). In the 
ceramic honeycomb structural body of Example 2, 
the pressure value was 30 kgf/cm 2 , which was 

40 improved by about two times as compared with the 
ceramic honeycomb structural body having no 
coating layer (whose pressure value was 13 
kgf/cm 2 ). 

46 

Example 3 

To the same fired cordlerite honeycomb struc- 
tural body as in Example 2 was applied a mortar of 
so . aiumlna cement, which was then dried and machin- 
ed to obtain a ceramic honeycomb structural body 
having a maximum outer diameter of 100 mm and 
a roundness of 0.1 mm. 

65 - 
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Example 4 

A large fired cordierite honeycomb structural 
body for DPF having a rib thickness of 0.43 mm, a 
cell density of 15.5 cells/cm 2 , an upper maximum 
outer diameter of 298 mm, a lower maximum outer 
diameter of 302 mm, a whole length of 355 mm 
and a roundness of 4.1 mm was coated with a 
mortar of alumina cement so as to render the outer 
diameter into about 310 mm and dried to obtain a 
dried product having an outer diameter of 3Q5±0.3 
mm. The dried product was machined to obtain a 
CBramic honeycomb structural body having round- 
nesses at upper and lower portions of 0.2 mm and 
0.4 mm. respectively. 

As described in the above example, in order to 
obtain products having a good outer diameter, 
roundness or profile of a surface, it is preferable 
that the ceramic honeycomb structural main body 
is previously produced at a size smaller than the 
predetermined dimensional tolerance and then the 
coating layer is provided at the outer peripheral 
portion of the main body so as to put the outer 
diameter Into the predetermined dimensional toler- 
ance. As the material for the coating layer, it is 
favorable to use the same material as in the main 
body or a material containing a small amount of the 
same material as in the main body and having a 
thermal expansion coefficient similar to that of the 
main body. Furthermore, it is preferable to conduct 
the coating after the firing from a viewpoint of 
dimensional accuracy and cost, but the coating 
layer may be peeled off from the ceramic hon- 
eycomb structural main body when thermal shock 
is strong because the main body is not integrally 
united with the coating layer. On the other hand, 
when the main body is coated with the coating 
material and then fired, the peeling is not caused 
through thermal shock, but the main body is apt to 
be subjected to a deformation during the firing and 
consequently the dimensional accuracy of the re- 
sulting ceramic honeycomb structural body is 
somewhat poor. When the fired body Is refired 
after the coating, the peeling is not caused and the 
dimensional accuracy is good, but the cost be- 
comes undesirably high. Therefore, It is necessary 
to select the above three coating methods In accor- 
dance with the use purpose. 

Although the invention has been described with 
respect to the above examples, it may be sub- 
jected to various modifications and changes without 
departing from the scope of the invention. For 
instance, the structural body is cylindrical in the 
illustrated embodiment but may be ellipsoidal or 
the like. As the ceramic material, other ceramic 
materials may be used in addition to the cordierite. 
The coating layer is not necessarily formed over 
the whole periphery of the main body and may. be 



formed only to a portion of the main body. More- 
over, the coating layer may be formed before or 
after the catalyst, is deposited on the main body. 
As mentioned above, according to the inven- 

s tion, the ceramic honeycomb structural body has 
predetermined outer diameter and cylindricity and 
is good in the dimensional accuracy, so that when 
this structural body is applied to a catalyst appara- 
tus for exhaust gas, an apparatus for purification of 

io exhaust gas and the like, a relatively thin sealing 
member having a constant thickness can be used, 
which becomes economical. Furthermore, fine un- 
evenness produced on the outer peripheral wall of 
the main body at the extrusion molding step is 

15 buried with the coating layer to make the surface of 
the structural body smooth, whereby the perfor- 
mance for sealing gas is improved, 



20 Claims 

1. A ceramic honeycomb structural body hav- 
ing many through-holes surrounded by partition 
walls, comprising a main ceramic honeycomb 

25 structural body made through extrusion molding 
and having an outer dimension smaller than a 
predetermined dimension, and a coating layer 
formed on the outer peripheral wall of the main 
body so as to bring, said outer diameter into a 

oo predetermined dimensional tolerance, 

2. The ceramic honeycomb structural body ac- 
cording to claim 1, wherein said coating layer has a 
thermal expansion coefficient equal to that of said 
main ceramic honeycomb structural body. 

os 3. A method of producing a ceramic honey- 

comb structural body, which comprises the steps 
of: 

a) extrusion-molding a main ceramic hon- 
eycomb structural body having many through- 

40 holes; 

b) applying a ceramic material onto the outer 
peripheral wall of the main body to form a coating 
layer thereon so as to bring an outer dimension 
into a predetermined dimensional tolerance; and 

45 c) firing the resulting coated main body. 

4. A method of producing a ceramic honey- 
comb structural body, which comprises the steps 
of: 

a) extrusion-molding a main ceramic hon- 
so eycomb structural body having many through- 
holes; 

b) firing the man body; and 

c) applying a ceramic material onto the outer 
peripheral wall of the fired main body to form a 

S3 coating layer thereon so as to bring an outer di- 
mension into a predetermined dimensional toler- 
ance. 
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5. The method according to claim 3 or 4, 
wherein said ceramic material Is applied after said 
main ceramic honeycomb structural body is placed 
in "a cylinder having a predetermined inner dlam- 



8. The method according to claim 3 or 4, 
wherein said ceramic material has a thermal expan- 
sion coefficient equal to that of said main ceramic 
honeycomb structural body, 

7. The method according to claJm 4, wherein to 
said coating layer is further subjected to a firing 
treatment. 

8. The method according to claim 4 t wherein 
said coating layer is further matured. 
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